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(57) [Abstract] 

[Problems to be Solved by the Invention] 

storage property of prerecording and color development when 
recording withoutdecreasing, ethylacetate when producing 
absorption it does not need, itoffers producible light image 
molding material regarding reactor of miniature . 

[Means to Solve the Problems] 

On carrier , any one of composition and reductant which 
contain the said leuco dye and photooxidizer in light image 
molding material which formed paint layer which contains 
oxidatively colorable leuco dye , photooxidizer and 
reductant , including unit of at least 1 kind of the styrene unit , 
acrylic acid unit , it designates that encapsulation it is done as 
feature in capsule which designates soluble polymer as wall 
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Claims 
[81*3 l] 



2] 

Specification 
[0001] 

[0002] 

[#*<&&«] 



[0003] 



material in aqueous alkali solution . 



[Claim(s)] 
[Claim 1] 

On carrier , any one of composition and reductant which 
contain the said leuco dye and photooxidizer in light image 
molding material which formed paint layer which contains 
oxidatively colorable leuco dye , photooxidizer and 
reductant , including unit of at least 1 kind of the styrene unit , 
acrylic acid unit , in capsule which designates soluble 
polymer as wall material in the aqueous alkali solution 
encapsulation light image molding material . which designates 
that it is done as feature 

[Claim 2] 

Furthermore light image molding material . which is stated in 
Claim 1 which designatesthat bisphenol compound is 
contained as fixing promoter as feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention being something regarding light image 
molding material which can use for proof paper , print out 
paper , overlay film etc, it is something regarding especially 
thermal fixation possible leuco dye type light image molding 
material . 

Furthermore details regard light image molding material 
which is superior in thermal fixation sensitivity . 

[0002] 

[Prior Art] 

Until recently, many photographic applications have done 
light image molding material which canuse for proof paper , 
print out paper , overlay film or other application , 
photosensitive portion as so-called free radical photograph 
which visualization is done byfact that image exposure it 
does. 

[0003] 

Any especially effective things, using photooxidizer , various 
leuco dye that the radical oxidation is colored are method 
which in dye which corresponds inregard to this. 

As for these because it is a sensitivity vis-a-vis light, when 
conventional interior light line, it was exposed to sunlight or 
white light , with exposure the dye image in after forming 
color formation advances, storage property of the image 
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[0004] 
[0005] 

tZtzth. aElc^yftflsLfcRHx^iU^fflk 

*fc. 4<y^u»>« #y->u7*©#yT-i* 

[0006] 

<DRBx*;u*©»«©«5l£fc5*1rt\ 
[0007] 

p*^-b;ua>»ttiLr»36«)#ye-*ffli^ 



becomes problem . 

In order after image exposure , further to prevent coloration 
reaction which is notdesired, method that several is proposed 
then becomes fixed. 

for example leuco dye and photooxidizer encapsulation are 
done together in microcapsule , atsame time in outside of said 
microcapsule after exposing heat treatment isdone and it 
exists reductant in system, light image molding material 
which becomes fixedby inactivation doing coloring 
component is disclosed in Japan Unexamined Patent 
Publication Hei 2- 44disclosure . 

this light image molding material prevents inactivation of 
leuco dye of prerecording , in order toimprove 
aforementioned way leuco dye and photooxidizer 
microencapsulation aredone, or microencapsulation reductant 
it is necessary to do, with storage stability as wall material of 
these microcapsule usually, polymer of polyurethane , 
polyurea type is used. 

[0004] 

These polymer heat responsiveness being satisfactory as 
microcapsule wall material , therefore the sensitivity of 
recording material do not decrease have had characteristic 
which issuperior, but it was necessary to use ethylacetate in 
order to melt these monomer in production step . 

[0005] 

As for this ethylacetate in order to evaporate in encapsulation 
step , it is general toabsorb ethylacetate which evaporates with 
vacuum . 

In addition, in order as for polymer of polyurethane , polyurea 
type carbon dioxide gas occursin polymerization reaction 
process , liquid volume when reacting greatly to increase 
bycomparison with liquid volume at time of addition , mere 
was a problem that scale-up of reactor is necessary. 

[0006] 

[Problems to be Solved by the Invention] 

Therefore, as for objective of this invention , storage property 
of prerecording and color development when recording 
without decreasing, absorption of ethylacetate or other solvent 
when producing it is not to need, to offer producible light 
image molding material regarding the reactor of miniature . 

[0007] 

[Means to Solve the Problems] 

objective of this invention was achieved by using specific 
polymer the encapsulation is done oxidatively colorable leuco 
dye and photooxidizer , or reductant as wall material of the 
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microcapsule which. 
[0008] 

Namely, light image molding material of this invention , on 
carrier , any one of composition and reductant which contain 
said leuco dye and photooxidizer in light image molding 
material whichformed paint layer which contains oxidatively 
colorable leuco dye , photooxidizer and reductant , including 
the unit of at least 1 kind of styrene unit , acrylic acid unit , 
designates that encapsulation it is doneas feature in capsule 
which designates soluble polymer (Below, as needed, alkali 
solubility polymer it names ) as wall material in aqueous 
alkali solution . 

[0009] 

In addition,, it is desirable in this light image molding 
material to contain bisphenol compound furthermore, as 
fixing promoter . 

[0010] 

[Embodiment of the Invention] 

Below, you explain in detail concerning each constitution 
requirement of this invention , 

[0011] 

Those which are stated in for example U. S. Patent No. 
3445234 number as oxidatively colorable leuco dye which it 
canuse for this invention , are desirable. 

Concrete, (A ) amino triaryl methane , [aminokisanten ], 
amino thioxanthene , amino -9, 10-dihydro acridine , amino 
phenoxazine , amino phenothiazine , amino dihydro 
phenazine , amino diphenylmethane , leuco indamine , (B ) 
amino hydro cinnamic acid (cyano ethane ), hydrazine , leuco 
indigoid dye , amino -2, 3- dihydro anthraquinone , tetra halo 
p, p, -biphenol , 2- (p- hydroxyphenyl ) - 4 and5 -biphenyl 
imidazole , phenethyl aniline . 



As for (A ) by losing hydrogen atom of 1 , as for (B ) matrix 
dye isformed in these leuco shapes by losing hydrogen atom 
of2. 

Concretely, tris (4 -dimethylamino phenyl ) methane , tris (4 
-diethyl amino phenyl ) methane , tris (4 -diethyl amino -2- 
methyl phenyl ) methane , bis (4 -diethyl amino phenyl ) - (4 
-diethyl amino -2- methyl phenyl ) methane , bis (4 -diethyl 
amino -2- methyl phenyl )- (4 -diethyl amino phenyl ) 
methane , bis (1 -ethyl -2- methyl indole -3- yl ) -phenyl 
methane , 2- N- (3 -trifluoromethyl phenyl ) -N- ethylamino 
-6-diethyl amino -9- (2 -methoxycarbonyl phenyl ) xanthene , 
2- (2 -chlorophenyl ) amino -6-dibutyl amino -9- (2 
-methoxycarbonyl phenyl ) xanthene , 2- dibenzyl amino 
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1- JU)7=y-6-v^/U75y-9-(2->h^v*;U 

.6-vx^;u7^y-9-(2-^h+v*;u^-;u7x- 

>U)*-fr>rX '<>l/[a]-6-N,N-vX5 1 ;U7S/ 

2- (2-^OD7x-;U)-75y-6-v^^;UT5y 

-9.(2^^;u^x^)u*yu7^^r^sK^x-;u)4 
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[0012] 

I*. ft&BS 62-39728 ^4>$g s ft^BB 63-2099 
«&««^lCCSa> 2,4 > 5-MJ7 , J-;U'f5*V- 

ft 3282693 ^fB«0 2-7^K^O % -/***7- 

JU«)J<l*79h*ftft*. *Sttlf 3615568 *H3 
K<D 3'-X^;U-l->h^>-2-eUKT7i/7-> 

h^uxvxyu^-h^coe'Jvx^A^b^^, 

N-^P^+J-^vW^K. MJ^P^T >U7xX 

^U^U)-13,4-**tl-S/7y-;U,2,6.vh»J^OP 
^^;U-4-(p-^h+v^xx;U)-h'J7v>^©^ 
tg/NPyXb^ B*¥S¥# 1968 

«%fts&niX£B 55 *c-$;e*(&7* k#u 

dtibO)5*>P^>^v^b^Xi;^«|/N 

Rfc«(Dttffl*li*;WfC I0:l~l:l0 <7)ffl£ 
*«»*L<. HlC#£L<l± 2:l~l:2 T?fc3 0 

[00 13] 

**Bjizte^TP-rzi^^(7)^siiicfciNr 



-6-diethyl amino -9- (2 -methoxycarbonyl phenyl ) xanthene , 
benzo [a ] - 6 -N, N- diethyl amino -9- (2 -methoxycarbonyl 
phenyl ) xanthene , 2- (2 -chlorophenyl ) -amino -6-dibutyl 
amino -9- (2 -methylphenyl carboxamide phenyl ) xanthene , 
3, 6-dimethoxy -9- (2 -methoxycarbonyl ) -phenyl xanthene , 
benzoyl leuco methylene blue , 3, 7-bis -diethyl amino 
phenoxazine etccan be listed. 



[0012] 

photooxidizer which is used for this invention , unless it is 
exposed, is the inactivity in chemical , but when it is exposed 
by activity radiation like the visible light , ultraviolet light , 
infrared light , X-ray , leuco dye it is something which causes 
chemical species which the oxidation is done in coloration 
type. 

3 &apos; -ethyl -1- methoxy -2- pyridothiacyanine 
perchlorate , 1 - methoxy -2- methylpyridinium -p- toluene 
sulfonate or other pyridinium compound , N- bromo 
succinimide , tribromo methylphenyl sulfone , 2- 
trichloro methyl -5- which are stated in azide compound , U.S. 
Patent 3615568 number 2 -azido benzoxazole , benzoyl 
azido , 2- azido benzimidazole where it statesin lophine 
dimer , U.S. Patent 3282693 number 2, 4 and 5 -triaryl 
imidazole dimer where it states in Japan Examined Patent 
Publication Sho 62-39728disclosure , Japan Examined Patent 
Publication Sho 63-2099disclosure etcas representative 
photooxidizer which is used for this invention , way way (p- 
butoxy styryl ) - 1 , 3and 4 -oxadiazole , 2, 6-di 
trichloromethyl -4- (p- methoxyphenyl ) azido polymer etc 
which is stated in -triazine or other organohalogen 
compound , Photographic Society of Japan 1 968 Spring 
Research Symposium Abstract 55page can be listed. 

lophine dimer and organohalogen compound among these 
being ideal, because furthermorecombined use of both can 
actualize increasing sensitivity , it is a optimum . 

amount used of leuco dye and photooxidizer in light image 
molding material of this invention 10: 1 -1: ratio of 10 is 
desirable with mole ratio , furthermore it is a preferably 
2:1-1:2. 

[0013] 

Regarding to this invention, selecting those of public 
knowledge appropriately as reductant which causes coloration 
reaction in hot melting of leuco dye , it canuse, for example 
phenol type compound , triphenyl methane compound , 
sulfur-containing phenolic compound etc can list. 
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[0014] 



[0015] 



tt. l/fmfr& 10jUm<D*Mfr4:fcy*D50 I* 3 J/ 
[0016] 

[0017] 

-(KIT. afi7;b* l JW»tt* l J'7-i»-r4) 
tLX\t % **U>*ttatf/Xli72'J 

te***, *^*tt-e*y. 7;u*u*»*ic 

x*u>-7*y;uB*S£{*. x*u>-72y 
;ug|&S£{*, x^u>->^y;n&#fi£ft 



[0014] 

Regarding light image molding material of this invention , (1) 
oxidatively colorable leuco dye and composition or (2)which 
participate in coloration said leuco dye and at least one 
contains photooxidizer together of reductant which which 
causes coloration reaction fact that the encapsulation it does is 
required in microcapsule , but as microcapsule wall material , 
with the ambient temperature with substance separating action 
of microcapsule wall , contact of substance of microcapsule 
inside and outside interference, When being heated to a 
certain temperature or higher only, below-mentioned alkali 
solubility polymer where permeability of substance rises is 
used. 

[0015] 

W/O type emulsification to do microcapsule which designates 
alkali solubility polymer which is usedwith above-mentioned 
this invention as wall material , leuco dye and photooxidizer 
or reductant and organic acid coexisting in oil interior , acidic 
component liquating from interior , hydrophobicizing doing 
alkali soluble resin , it makes the septum and it does action 
which sheath is done. 

particle size distribution of microcapsule which is used with 
this invention becomes distribution of l;mu M to 1 0;mu m , 
as for D50 from 3;mu m range ofl3;mu m thermal response to 
be good is not either destruction with pressure . 

[0016] 

Next here you explain concerning polymer of alkali solubility 
which is usedas microcapsule wall material . 

[0017] 

Including styrene unit and/or acrylic acid unit in aqueous 
alkali solution which is used with this invention the soluble 
polymer (Below, as needed alkali solubility polymer it 
names ) as, with water insoluble , you can list to aqueous 
alkali solution soluble polymer , with one, two or more kinds 
which is selected from for example polyacrylic acid , poly 
methacrylic acid , isobutylene -maleic anhydride copolymer , 
diisobutene -maleic anhydride copolymer , styrene -maleic 
anhydride copolymer , ethylene-acrylic acid copolymer , 
styrene-acrylic acid copolymer , styrene -methacrylic acid 
copolymer , you can list those whichpossess aforementioned 
dissolution characteristic . 

It can adjust alkali solubility of these polymer , appropriately 
with known method with monomer ratio of copolymer and 
use of crosslinking agent . 

Regarding to this invention, soluble is with, it points to fact 
thatit melts in uniform transparent in aqueous solution of pH 
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*Vb>f>8*S£{md*X^U>-&7R7b 

PVA. CMC, T5eT3J*m2&m+*Zkifi 
[0018] 



&SJ£(Tg)l* 95 deg C b 105 deg C <D©HT* 



IP*k Tg A< 105 deg C£*g;t&i(D. *IM* % # 

»B«>*-y-*ttiL«*0>-ci*. a? 

1\ Tg A< 95 deg C *3S % SUM*, fl^fl 



[0019] 

iU»a>H«l=ffl^**^F»ttOW*»«i:L 
[0020] 



10 or more to aqueous alkali solution . 

Even in these alkali solubility polymer , styrene-acrylic acid 
copolymer , styrene -methacrylic acid copolymer alone or 
these and mixture of isobutylene -maleic anhydride 
copolymer or styrene -maleic anhydride copolymer , 
especially is desirable from viewpoint of solubility . 

In addition, in order to control characteristic of capsule , other 
alkali solubility polymer , for example casein , modified 
P VA , CMC , gum arabic etc can be jointly used. 

[0018] 

Regarding to this invention, as for production method of 
capsule which designates this alkali solubility polymer as wall 
material , it is desirable to execute with phase separation 
method . 

Therefore, as for glass transition temperature (Tg ) of polymer 
which you use as the wall material , in range of 105 deg C, as 
for molecular weight it is desirable from 95 deg C with 
weight average molecular weight to use those of range of 
several 1 0,000 or greater from the several thousand . 

Namely, those where Tg exceeds 105 deg C. Or, coating ratio 
of capsule wall decreasing, phase separation cannot do with 
anywhere molecular weight exceeds order of several 10,000 
or greater , well, in addition, the Tg under 95 deg C, or, with 
those where molecular weight is not full in several thousand , 
is an apprehension where coarse particle conversion advances 
withcohesion with blocking between capsule wall , none is 
desirable. 

[0019] 

You can list tricresyl phosphate , trioctyl phosphate , octyl 
diphenyl phosphate , tricyclohexyl phosphate , dibutyl 
phthalate , dioctyl phthalate , dilauryl phthalate , dicyclohexyl 
phthalate , butyl oleate , dioctyl sebacate , dibutyl sebacate , 
dioctyl adipate , trimellitic acid trioctyl , acetyl trimethyl 
citrate , octyl maleate , dibutyl maleate etc as water insoluble 
organic solvent which is used formanufacturing capsule liquid 
with alkali solubility polymer of this invention . 



[0020] 

Regarding to this invention, it hits to capsule preparation with 
alkali solubility polymer , it isdesirable to use heating phase 
separation method . 

While heating to 50 deg C~60 deg Cextent in alkali soluble 
resin including ammonia water of the soluble quantity, it 
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>^E-T;X£ftJ;t 50 deg O60 deg C gSCiO 

n*aBttd«Bj*BXI*%B1bfflJ:IE 
Bfcafc*TBB«. 

Z<D}&£ 60 deg C ©*S"C 30 ftHOflttttt* pH 

^<LrB«**ifc*^-fe;u»*a*rfijRa)u 

-1fSfca[5]»T*illt»^«-(LA-910:SliS{#m 
ttByCBSL D50 * »tliLfci:C5. 5//mH 
10// m 00aSffll^KSl*tLri^Ci:A<W6AMC 



[0021] 

J:y*fcLfcBBx^;bSBg|*r«xB^B 
©fttetfffiT-ractiifci*. 



agitates exemplary production method of capsule , with this 
heating phase separation method and melts. 

Next, leuco dye containing composition or photooxidizer and 
acetic acid are melted in phthalic acid ester solvent or other 
organic solvent together. 

As for addition quantity of acetic acid at time of this adjusting 
to oxidation number of polymer which it uses as 
styrene-acrylic acid copolymer or other wall material you 
adjust. 

Next it mixes such as leuco dye component which 
encapsulation is done ismelted organic solvent where, to 
alkali soluble resin solution of 2 times amount in 
capsule ,agitates with commercial homogenizer and obtains 
emulsion . 

this liquid you verify that with liquid temperature of 60 deg C 
30 minute after stirring , pH become 7and make endpoint . 

capsule particle diameter at time of this receives influence 
even with the stirring speed , but it is almost decided by 
particle diameter of core agent . 

capsule dispersion which is manufactured in this way was 
measured with the commercial laser scattering diffraction 
particle size analyzer (LA-910:Horiba Ltd. (DB 
69-053-7410 ) supplied ) and when D50 was calculated, it 
became clear to bemanufactured to range of 5;mu M to 1 
0;mu m . 

Result and core substance which take this capsule in glass 
sheet and observe the geometry with electron microscope 
were continual particulate state which encapsulation is donein 
styrene-acrylic acid copolymer . 

As for encapsulation technique there is a merit which can be 
produced in inexpensive in comparison with conventional 
interfacial polymerization method etc with this heating phase 
separation . 

[0021] 

Furthermore, with this microencapsulation method , because 
ethylacetate or other which is a auxiliary solvent of the low 
boiling point solvent which is easy to evaporate is not always 
needed, the step which absorbs ethylacetate which evaporates 
with vacuum becomesunnecessary. 

In addition, from solubility or other viewpoint , stopping in 
amount used of extent whichcan ignore influence of 
evaporation even with when trace you use ethylacetate , there 
is not a problem in step of microencapsulation ,there are not 
times when characteristic of microcapsule which is 
acquireddecreases. 

Furthermore, as for polymer of microcapsule wall material of 
this invention there is notoccurrence of carbon dioxide gas or 
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[0022] 

coex:?*/— jujMb^ii, ifc^tf so deg 

C KUu »£L<ti 120 deg C JUTT^ST?liH 

i2-«asc(i)r-a$^-5ex7x>'-;Mb^; 

[0023] 
[0024] 

Kbi] 

R.i 




other gas in polymerization reaction process , it possesses 
benefit that the liquid volume at time of addition are not times 
when it changes to whenending of reaction, can use reactor of 
miniature by comparison with microencapsulation reaction 
device of conventional polymer . 

[0022] 

Regarding to this invention, in addition to above-mentioned 
each component ,to add bisphenol compound for improving 
increased stability and sensitivity as fixing promoter ,it is 
desirable. 

this bisphenol compound , melting point 50 deg C or greater , 
preferably 1 20 deg C, or less with ambient temperature can 
use thosewhich are a solid , but bisphenol compound which is 
displayed with theespecially below-mentioned General 
Formula (1) is desirable. 

[0023] 

General Formula (1) 
[0024] 

[Chemical Formula 1] 



R2 R3 R4 R5 



[0025] 

g£3i» i~6 07;u*u>s£ % r, -r* \t7mm 

^ 7;u*;uS. t^j^j^. t 

X -CS£*l3£tfND9*> S0 2 £fcl*ftXtt 1-3 

1-3 <j)T)\,*)\,&t)mzitr£Li\ 

R, ~R* 05*>. fcJREi^ T)ls*)U&tiW£L 
^tz^mzlt. 2,2-eX(4-tKO+v7x- ;u) 
[0026] 



[0025] 

In above equation , as for X alkylene group of oxygen atom , 
sulfur atom , SCKsub>2 </sub> or carbon number 1-6, asfor 
R<sub>l </sub>-R<sub>6 </sub> hydrogen atom , alkyl 
group , aryl group , aralkyl group , alkoxy group or aryloxy 
group is displayed. 

Inside SO<sub>2 </sub> of those which are displayed with X 
or the alkylene group of carbon number 1-3 is desirable. 

this alkylene group furthermore has been allowed to have 
possessed substituent ,you can list alkyl group , aryl group etc 
as substituent , alkyl group is desirable, the alkyl group of 
carbon number 1-3 especially is desirable. 

Among R<sub>l </sub>-R<sub>6 </sub>, hydrogen atom , 
alkyl group is desirable, especially hydrogen atom isdesirable. 

In addition concretely, 2 and 2 -bis (4 -hydroxyphenyl ) 
propane is desirable. 

[0026] 

solid dispersion it does bisphenol compound which relates to 
this invention , with the sand mill , or etc or melts in oil and 
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*&BJ0ex7x/-;Mt£1$!ia>&ffl«li. -j 

xS— JHft§ft(J)Wllt 0.5-20 

SA<#£L<, Slc#£L<li i~io ^;ufiT 

[0027] 

2,4,6-h'J-t.^;i/7j;-;k 2,5-s?-t-?*;u 
/ WKn*y> % 2. 3-v-t-:f^;u/\>f Kp*/x 

2,5-v-t-*^^;U/N-fKP*y>v2,5-5;-t-TSyU 
/\-f KP*y> % 3 t 6-$?-t-?*fl**Ta-JU* N,N- 
v^-^^^T-'J>. N,N-y/^;U-p-h^-f v 
N,N-v^^;U-m-h;U-f v>. N,N-yIf^ 
-m-7X**$/>* N,N-yXf;i/7$y-in.t?f 
;U^-*i/^>-tf>, 6-Xh**>-l,2,3,4-xh^tK 
P-2,2,4-h , J^;U+/U>, l,2-tf*(m-v^U 
7y7iy+y)l^>, l,2-t'X(m-yxf;H 
=/?X/^v)X$>. l,3-tfX(m-vX^;UT5y 

10:0.001-10:2 A<»*L<.MIC»*L<(i 
10:0.01-10:1 T*fc<& 0 

[0028] 

Af*Wlci±y^;u-tr;up-x, rt;utf*v^ 
;u-te;up-x, tKP*vx^u-tr;up— x 

[0029] 



emulsification it does, or, or doesand it is good to use. 

When solid dispersion or emulsification doing, it is desirable 
to use protective colloid . 

As for amount used of bisphenol compound of this invention , 
0.5-20 times molar amount aredesirable with mole standard 
of phenol type compound , furthermore it is a preferably 1-10 
times molar amount . 

[0027] 

Regarding light image molding material of this invention , 
stability before using furthermoreit is possible to contain 
antioxidant in order to improve this antioxidant the 
encapsulation doing is desirable in microcapsule . 

As antioxidant , phenol compound , hydroquinone 
compound , catechol compound , aniline compound etc is 
desirable. 

Concretely, 2 and 6 -di-t-butyl -4- methyl phenol , 2, 4, 6-tri- 
t-butyl phenol , 2, 5-di-t-butyl hydroquinone , 2, 3 -di-t-butyl 
hydroquinone , 2, 5-di- t-octyl hydroquinone , 2, 5-di- t-amyl 
hydroquinone , 3, 6-di-t-butyl catechol , N, N- dioctyl 
aniline , N, N- dimethyl -p- toluidine , N, N- dibutyl 
-m-toluidine , N, N- diethyl -m- [fuenechijin ], you can list N, 
N- diethyl amino -m-octyloxy benzene , 6-ethoxy -1 , 2, 3, 4- 
tetrahydro -2, 2, 4- trimethyl quinoline ,1,2- bis 
(m-dimethylamino phenoxy ) ethane ,1,2- bis (m-diethyl 
amino phenoxy ) ethane ,1,3- bis (m-diethyl amino 
phenoxy ) propane etc. 



proportion of photooxidizer and antioxidant 10: 0.001 - 10: 2 
is desirablewith mole ratio , furthermore it is a preferably 
10:0.01-10:1. 

[0028] 

Regarding to this invention, you can use those of prior public 
knowledge as binder which you can use. 

Concretely methylcellulose , carboxymethyl cellulose , 
hydroxyethyl cellulose , starch and you can list gelatin , poly 
vinyl alcohol , carboxylated polyvinyl alcohol , 
polyacrylamide or other water soluble polymer compound and 
latex etc. 

[0029] 

If in recording layer coating solution , effect of this invention 
is not impaired regarding the light image molding material 
which this invention can be put, known additive in order to 
grant the desired characteristic in, can be used. 

Concretely, it is possible to add for example inorganic and 



Page 1 1 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1999109555A 



1999-4-23 



2~30g/m 2 % ftlZ 3-~20g/m 2 £L 

l\ 

[0030] 
[003 l] 

So 

[0032] 

[! 



[0033] 

hUX(4-v^u7^y^x-;u)y^> i flu hj 

X(4-i/X^;UTSy-2-^;U7x-;U)>^> 2.4 
fflk 2,2' -tfX-(o-^PP^xx;U)^,4' ,5,5' -xh 



organic pigment , waxes , metal soap , fluorescent whitener , 
melting point drop agent or boundary surfactant etc, 2-30 
g/m<sup>2 </sup>, especially 3 - 20 g/m<sup>2 </sup> are 
desirable with the solid fraction conversion as coating amount 
of light image forming layer in this invention . 

[0030] 

You can list neutral paper , acidic paper , regenerated paper or 
other paper , polyethylene terephthalate , polyethylene 
naphthalate , polyethylene , poly vinyl acetate , 
polymethylmethacrylate , poly vinyl chloride or other plastic 
film etc as carrier which is used for this invention . 



You can list air knife coating method , curtain coating 
method , slide coating method , roller coating method , dip 
coating method , wire barcoat method , blade coating 
method , gravure coating method , spin coating method or 
extrusion coating method etc, as method which application is 
done in carrier , but it is not something which is limited 
inthese. 

It provides undercoating on carrier in accordance with also, 
necessary, or is possible to provide coating layer on light 
image forming layer . 

As for undercoating and coating layer it is desirable to include 
pigment of binder and inorganic or organic . 

[0031] 

Regarding to this invention, as light source which you can use 
it is notsomething which especially is limited, you can use 
fluorescent lamp , mercury lamp , metal halide lamp , xenon 
lamp , tungsten lamp etc. 

It can achieve fixation of image in this invention , 
effectivelywith contact of photooxidizer and reductant due to 
heating through the microcapsule wall , but synergistic effect 
can be expected by fact that it heats and itpressurizes 
simultaneously. 

[0032] 

[Working Example(s)] 

Working Example is shown below, but this invention is not 
something which islimited in this. 

Furthermore, "part" which shows addition 
quantity shows "parts by weight M . 

[0033] 

(Working Example 1) 

tris (4 -dimethylamino phenyl ) methane 1 part , tris (4 
-diethyl amino -2- methylphenyl ) methane 2.4 part , 2, 
2&apos; -bis - (o-chlorophenyl ) - 4 and 4 &apos; , 5, 
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^7x-;ue-fS^7-;u 6.6 gp. hj^p^e^u 
7x~;ux;u^> 1.3 0&tfBEB 0.85 S5£'J> 
i£MJ*bv;u 24 »lcfc#lz»»Lfc Q 

<? l ))l^7f^-(Tg:\02 deg C. £fi¥fc}# 
^ a:8000)<D7>^E-O A;KSi$ 2.5%100 gPIC 

*S*SSSttS!)^ 12000~10000rpm T? 3 tfRilJttf 

#btifc¥Ub;$£ 60 deg C dilDSU -t<7)Sg 
K&f$U£#b 30 ^rp1H^LT»^(7) P H 

C(D»tfc«(D@^»;lJg^I^LfctC^ 35% 
[0034] 

^^v^1*7K'je-;u7;u3-;u6 Sfi%*j§ 
% 65 »iciinii-c«ffi*>K5JHcT»lkLr, 

[0035] 



5&apos; -tetra phenyl diimidazole 6.6 part , tribromo 
methylphenyl sulfone 1 .3 part and acetic acid 0.85 
sectionwere melted in satisfactory in tricresyl phosphate 24 
section. 

It mixed above-mentioned coupler liquid to ammonium 
aqueous solution 2.5%100 parts of styrene -acrylic acid 
copolymer (Tg:102 deg C, weight average molecular 
weight :8000 ) whichis a alkali solubility polymer next, with 
homogenizer (Mitsui electric equipment spirit vessel 
supplied ) 3 min agitated with 12000 - 10000 rpm and 
acquired emulsion . 

While heating emulsion which it acquires to 60 deg C, 
keeping in the temperature 30 min weaknesses agitating, 
when pH of dispersion becomes 7, it made endpoint , average 
particle diameter acquired leuco dye and the photooxidizer 
encapsulation microcapsule dispersion of 5;mu m . 

When solid component concentration of this dispersion was 
measured it was 35%. 

[0034] 

Next, dispersing with horizontal type sand mill L-ascorbyl 
-6-palmitate 10 part in addition to carboxylated polyvinyl 
alcohol 6weight %aqueous solution 65 section, it acquired 
reducing agent containing dispersion of average particle 
diameter l;mu. 

[0035] 

coating solution of below-mentioned composition was 
manufactured next. 



±15-7^ D*?-t:;u#St& (35%) 












70S? 


Above-mentioned microcapsule dispersion 
(35%) 


70 sections 


±i5L-77.=UUtf;U-6-/^U~f— h 
















Description above L-ascorbyl - 6- palmitate 


75 

sections 


20%v'j*(-9--fP-<K404. S±-rtfVMb¥(*l 








20% silica (Syloid 404, Fuji-Davison Chemical Ltd. make) 


















10SJJ 


dispersion 


10 part 


30%l/K*Mbtf'J7SK®IIg(FL-71 




5Sfl 
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FL- 7130% epoxidized polyamide resin 


Toho Chemical Industry Co. Ltd. (DB 69-057-0510 ) 
make) 


55 part 


1 o%x;U7fxi3/\^K4— >^;u^>t;u 


X 
















10% sulfosuccinic acid 4- methyl pentyl 


s. 


jpll aqueous solution 












55 part 



zom^m±mm(mm 76g/m 2 )ica-7^><? 

P^KT?B»»*» 6g/m 2 l=fc*«l::»SU 
50 deg C -CttJftLT f»fc. 

[0036] 

(Hffi^J 2) 

£^&Tfc£P8§x^;u io »£SJnLfcfilrt 

\tmmm 1 t*<n«icff i\ 

[0037] 

atrnm i) 

HJX(4-v^;U7£V:7x- i MJ 
X(4-vX^;U75y-2-pt^JU^x~ JU)^^> 2.4 
2,2* -tfX-(o-^PP7xx;U)-4,4' ,5,5' -^f h 
^x^JWf-fS^A/U 6.6 SB, hU^P^^U 
^xxyux^U/KV 1.3 gp&tf^vUbVv-fyv 

T^-h/h'j>^p-;u^p/0^in^a) 75 ffi 
«%B»x^;u?g5S 33 »x*ji, 53 S5£ 
h'J^>Ux;U7^X7x-h 33 ®<Dm%%mz 

5 fiS%7K?§i« 213 »<D + lC»J)DU 20 deg 

#6tlfcafcaiC*88«*JKlA, 50 degClZT 

3 mmnuzo 

C<D££, £l£!gert£ 100~180mmHg KSE 

25.0%T*feofc 0 
[0038] 



1 iCfcl^T. "Wn*?-bJU5S£±e 



In order in high quality paper (weight 76g/m<sup>2 </sup> ) 
with coating rod to become solid coating amount 6g/m<sup>2 
</sup>, application it did this coating solution , dried with 50 
deg C and acquired light image molding material . 

[0036] 

(Working Example 2 ) 

In Working Example 1 , at time of capsule wall material 
melting other than adding ethylacetate 10 part which is a low 
boiling solvent it did completely, in same way as Working 
Example 1 acquired light image molding material . 

[0037] 

(Comparative Example 1) 

tris (4 -dimethylamino phenyl ) methane 1 part , tris (4 
-diethyl amino -2- methylphenyl ) methane 2.4 part , 2, 
2&apos; -bis - (o-chlorophenyl ) - it added 4 and 4 &apos; , 5, 
5&apos; -tetra phenyl diimidazole 6.6 part , tribromo 
methylphenyl sulfone 1 .3 part and 75 weight %ethylacetate 
solution 33 sections of xylylene diisocyanate 
/trimethylolpropane adduct to mixed solvent of ethylacetate 
53 section and trixylenyl phosphate 33 section, melted. 

It added this solution , in carboxylated polyvinyl alcohol 
5weight %aqueous solution 213 section, emulsification did 
with 20 deg C,acquired emulsion of average particle diameter 
l;mu. 

To emulsion which it acquires 3 hours it agitated with 50 deg 
C including water 88 section. 

At time of this , vacuum doing inside reactor in 100 -180 
mmHg , it absorbed and removed ethylacetate which 
evaporates. 

After that you reset to room temperature , filtered and 
acquired microcapsule dispersion . 

When solid component concentration of this dispersion was 
measured it was 25.0%. 

[0038] 

In Working Example 1 , besides microcapsule liquid was 
changed into above-mentioned ones light image molding 
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[0039] 
(ttttfl 2) 

K««I*©»E«t*>1\ SETS 

[0040] 



n«g« i~3 mtmm \~s 
i i=*-r. 

[0041] 



rtLTi?x-y|»7-f NB»E*tt*r, it— 
K)l=J:y*8B»L. »fe«)H«*»fc. 

OIVC 120 deg C ©ftlS&a— 7— 1= 450mm/# 
[0042] 

(2) B&i?-;ug£ 

■hUllltiftlfc O.lg £ 20ml (0^X75X3 ICS 
SfcU ;u£JHJ;LTiE5tl:: 20ml iLfc. 

V^a^U^vlCTffJiB^-^jgifc 2ml £ 

(M-80B: B £ttftffiM)lC& ALfc. 

*7AliTENAX3mm«/> x lmjffll\ g*$X^ 
m/z tf— $T?fe-5 m/z=43 a>e-££ffll^T 

[0043] 

(3) «*iiJ!in$ 
[0044] 

[Si] 



material was acquired with completely as similar. 
[0039] 

(Comparative Example 2) 

When manufacturing microcapsule dispersion in Comparative 
Example 1, it did not do vacuum in reactor , other than 
reacting with ambient pressure , it did completely, insame 
way as Comparative Example 1 acquired light image molding 
material . 

[0040] 

It tested light image molding material which is acquired with 
Working Example 1-3 and Comparative Example 1-5 like 
below. 

Result is shown in Table 1 . 
[0041] 

evaluation of (1) image density 

Through original of line drawing , vis-a-vis light image 
molding material which it acquires,illumination it did with jet 
light (ultrahigh pressure mercury lamp , Ore Manufacturing 
Co., Ltd. make), acquired image of blue . 

Next, it passed to heater roller of 120 deg C with velocity of 
450 mm/min and unexposed part became fixed, measured 
image density of exposed part with the Macbeth reflecting 
densitometer . 

[0042] 

(2) ethylacetate concentration 

Balance taking it did microcapsule dispersion 0.1 g which is 
used for adjustment ofaforementioned each Working 
Example , Comparative Example in graduated flask of 20 ml , 
it made 20 ml precisely including methanol . 

Balance taking it did aforementioned methanol solution 2ml 
with microsyringe , filledto gas chromatograph mass 
spectrometer (M-80B: Hitachi make). 

It measured column making use of peak of m/z=43 which is a 
m/zpeak of ethylacetate making use of TENAX3mm diameter 
X lm. 

[0043] 

(3) liquid volume rate of increase 

From maximum liquid volume at time of capsule solution 
preparation for combined liquid quantity at thetime of 
addition , rate of increase (%) of liquid volume was sought. 

[0044] 

[Table 1] 
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S6fe£ 


(96) 


(96) 




1.06 


0 


100 -110 


mm 2 


1.0 5 


0. 5 


100 -110 


itm\ 


1.06 


1. 0 


200 -300 


JtKW2 


1.0 6 


4. 0 


200 -300 



[0045] 

(is «JS»lcB»xy;i,a)*E»**ff 

[0046] 

[SgW<D®H] 



[0045] 

From result of above-mentioned Table 1 , as for light image 
molding material of the this invention , when producing 
without removing ethylacetate vacuum , in addition,it 
understands that light image molding material which is 
superior in color development withouteither increase of liquid 
volume at time of microcapsule adjustment, can beacquired. 

On one hand, unless light image molding material of 
Comparative Example when producing has thenecessity to 
remove ethylacetate vacuum , does that it understood that the 
ethylacetate of large amount remains in capsule . 

In addition, because at time of microencapsulation reaction 
liquid volume increases in 2- 3 times , considering increase of 
liquid volume , it understood thatit requires preparation of 
reactor of large type . 

[0046] 

[Effects of the Invention] 

As for light image molding material of this invention , storage 
property of prerecording and color development when 
recording being satisfactory, at same time, absorption of the 
ethylacetate or other solvent when producing it does not need, 
it is a producible regarding the reactor of miniature and it 
possesses effect which is superior. 
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